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iUANT TO 37 CFR § 1.132 



I. H. STEPHEN EWART pkp., hereby declare fliar 

X. I am cuirently em^veithy Ocean Nutation Canada Limited, ibe 

assignee of the above-identified ap^ticA, in flie capacity of Principal Research 
Scientist I am cuirently respoasibkf%dt ongoing reseaidi prefect torn wh^ 



above-identified patent applicarion arosev De 
lesearcli, and my academic publications 
my education and my iavolvenient widi the 
application, I have extensive badcgcound and 
supplements for lowering trigilyceride and di< 

I have carefully reviewed this patoit a] 



my education, employment in 
fi3i4 in E^^l hereto. In view of 
project relating to tca& 
ience in the aiea of mitxirional 
'ol levels, 



2. 



the Office Action 

mailed April 26, 2002, and &e references cited therein. 

3. nfixms, 1, 5-U, 34 and 39 of the instant appfliWiVn stand rejected as 

being obvious over U.S. Patent No. 5,770,749 to Kwney ei a/Nnd U.S. Patent No. 
4,879,312 to Kamarei et al The Examiner states djai Rutney et teach that 
pbytosterols are effective in lowering plasma cholesterol levels and W Kamaiei et 
ai teach that a diet rich in omega-3 fetty adds has beneficial effects inliumans, 
indttding a reduction in plasma cholesterol and iri^ceride levels. The&aminer 
goes on to state that dxe present daims differ firom the references in claiming a 
nutrinonal supplement by employing a coxxibinaiion of pbytosterols and an otoega-3 
fetty acid. The Examiner theiefore condudes that it would be obvious to one sk^d 
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in tlie ait at the of &e inveatioii to employ phytosterols in cojnbtnation widi 
omega-3 fatty adds in cos4>ositions and znetfaods for lowering cholesterol and 
triglyceiides in the bloodstream of a sidQ'ect, because these agents axe blown 
individually for &e treatment of the same disorder. 



not mere miztiues of sterols and omega-3 &tty adds bur rather esters of a sterol and 
an om^a-3 iatty add. For the purposes of making nntritional siqiplements, Aere are 
very importam diffirences between a mixture of a sterol and a fetty add, and a 
compositiDn vrbadxi &e sterol has been diemicaUy joined to the &tiy add tbrou^ 
ester linkage. 

5. Mere mixtures of sterols and omega^S &tty adds are not useful for 
TnaVjug nutritional supplements at least in part because the fiee sierol does not 
dissolve well into the fat^ add. When mixed togedier. the sterol remains aysEalline, 
and &e paitides merdy become suspended in die omega-3 faxcy add oil, resulting in 
a gciny paste-like material. This paste cannot be added to food products without 
substantially degrading dieir aesAetic properties. For example, a mere pasty mixture 
of a sterol and a &ny add could not be added to TnargariTiP, withoui unacceptably 
altering tb& appearance, textoie. and flavour of die margarine. Similarly, a pasty 
miictuiie is difBcult to microencapsulate, the preferred means of delivering the 
nuiriiional siq^lemenc in cake mixes, baked goods, ice cream, etc. 

6. Sudi pastes are also veiy difficult to fonnulate into phaxmaceudcal 
compositions. For instance, the paste cannot be easily packaged in a capsule> which 
is the preferred sxtig^e dosage format. Similaily, the pasty conqiosition could not be 
packaged in a liquid form, which requires a homogenous oil. 

7. The present invention overcomes the above-identified problems by 
chemically joining die sterol to the omega-3 fatty add dnou^ an ester linkage. The 
sterol ester thereby produced is an oily, viscous liquid, suitable for introduction into 
food products and for packing in capsules and the like. Three to four grains of diis 
sterol ester can be dissolved in about 20 grams of maxgarine or other dietary &t 
source, widiout altering significandy the texture/taste profile of die product. 



4. 



It is very inqxntant to recognize that the present invention concerns 
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g As discussed in detail in ray Dedaration filed on April 12, 2001, the 

sterol esters of omega-3 fetcjr adds of tiie invention are effective for lowering both 
cholesterol and triglyceride levels in the blood of animals. This is. in feet, a very 
surprising result due to the differing mechanisms of acaon of sterols and omega-3 
fatty adds. 

9 phytosterols are not absorbed in the digestive tract to any great extent 

This is acknov^edged in the Kumey et al lefereace at column 2, lines 6-7 where it is 
stated that phytosterols have no nuirirional value to hamans, ie., the phytosteiol 
does not get absorbed into the bloodstream. The medianism by which phytosterol 
lowers Mood cholesierol iq>peais to involve inhibirion of cholesterol absorption in &e 
small intestine by con?>eting with diolesteiol at critical points in the uptake process. 
10. In contrast, in order to effect a reduction in Moodstteamirigfyceruie 

levels, omega-3 fatty adds must be absorbed from the intestinal lumen into the 
bloodstream Fish oil omega-3 feoy adds must travel in the bloodstream to the Uver 
where they modulate tiie activity of several enzymes of carbohydrate and lipid. The 
overall effect is the promotion of hepatic fatty add oxidation and reduction of 
triacylglycerol syntiiesis, wiA a consequait reduction of triacylglyverol release into 
&e drciJlaiion (see article dted in cunrem patent appHcaiion: Connor and Connor 
, 1997, Are fish oils beneficial in the prevention and treatment of coronary artery 
disease? Am. J. Clin. Nutr. 66 (suppl.): 1020S.1031S .). 
U. Therefore, at the time of the invention, it was unknown whether this 

opposing requirement would be met. In particular, would the sterol coinponent of 
the ester prevent the fetty add from being absorbed mto the bloodstream? While 
there are digestive enzymes in the intestinal lumen with esterase activity that could 
potentially free fee fetty add from its ester linkage with the sterol, the degree to 
which diis would occur was unpredictable, and dierefore, it was undear whether 
sufficient ofthe omega-3 fetty adds w uld be released to have a significant impact on 

serum triglyceride levels. 

Y2 Mjcaeova, contrary to What is seated in Kamaiei et al , die 

preponderance of scientific evidence is that omega-3 fatty adds do not lower 
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cholesterol, andmay acmally increase it. Harris (1989) J. Lipid. Res. 30:785-807, 
discussed in toe present patent application at page 7. lines 25-27, condiided that fish 
oil constimption Coinega-3 fetty adds) results either in no change in serum 
cholesterol, or actually leads to an increase in LDL cholesterol. Similarly, a receniJy 
reported study found that EPA and DHA, flie principal omegarS fetty adds found in 
fish oil, increased LDL cholesterol levds (see Stalenhoef a al (2000) Hie effea of 
concentrated N-3 fetty adds versus genjfihro all on plasma Upoprowins, low density 
Upoprotein heterogeneity and oxiitobjUiy in patients ^wth hypenri^yceridcmia. 
Atherosclerosis 153:129-138. attadied hereto as Exhibit 2), 
^3 cholesterol is the form ofblood cholesterol lowered by ingesti 

of sterols. Thus, inespective of the above-described complications arising from die 
esterification of sterols with the oniega-3 fetty adds, based on the totality of the 
available scientific literature . it would have been e^»ected that die diolestcrol- 
incr easing effect of die omega-S fetiy add migjji reduce or counJeraa the diolesterol- 
loweringeflfectofthesteroL It would not have been expected diat die combination 
of die sterol and die omega-3 fatty add. paiticularly in esierified form, would result 
m a redaction in bodi diolesterol and trigilyceride levels, as disdosed in die present 
application. 

14 I Ijej^dedare that all statements made herein ofmyloiowledge are 

true and dut an statements made on information and beUef are bdieved to be true; 

and findier diat diese statements were made widi die Icnowledge diat willful felse 
statements and die hke are punishable by fine or imprisonment, 01 bodi, under 

secdon 1001 of Tide 18 of die United States Code, and diat sudi winfid felse 
statements may jeopardize die validity of diis applicanon or any patent issuing 

diereon. 
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Employment in Research 

04/0 1 - present Principal Researdi Scientist 

Ocean Nutrition Canada Ltd. 
Halifax. NS 

04/99 _ 04/01 Senior Research Sdentisl 

Ocean Nutrition Canada Ltd. 
HalifeXjNS 

04/96 - 03/99 Postdoctoral fellow, Department of Pharmacology & Hier^eutics 
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Teaching experience 
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ATHEROSCLEROSIS 



ELSEVIER 



153 C20UQ 129-138 



ara»iKdiewer.cQ«ay>pai fr/i i tl i rrnirl& u6is 



The effect of concentrated n-3 fatty adds versus gemfibrozil on 
plasma lipoproteins, low density lipoprotein heterogeneity and 
oxidizability in patients with hypertrygUceridemia 

Antoa FJI. Staknhoef-^, Jacqudtne de Graaf ^ Marianne E Wittdcoek^ 
Sebastian J.H. Bredie% Pierre DemackerS John J.P. Kastdein ^ 

n cevucd Ebm 6 



R^ved 23 Apd im; 



1990: woBpnd. 7 Jamaiy 2000 



We eviluaied in a doub^hliDd nindonn^ 
the eOcct of flBoifibtoaU1200 ii«yday) vcts^ 

domahexBOtoiir^ (DHA), on Iqnd «od lipQiBDtciii levels. to« dcad^ l^o^iitrio QLpti sabfiMioo pnfile and LDL 
;%.i.w*ftiwTt ty Bfttfa Qwaw and ggmflbrozD tlwttpy terotel jp a snmbr g^flicwtt dcpqae ift aanm tt^jyccridp (K^ Vay lew 
density fipDoreirinCVL^ 
and lilT^rilBsterol w 

Ac ^datively teoyant LDL «itrfh«io»»s LDLL LDL2 and LDL3> idafig ocattittffiifflLrf cte dcm^LDL 

«riA MdQnsLDMftndlJaLfiiQ ''>"MT^^^^' ^tD So, boih Ampitt lASEttla a SOTO booyam LDL sob&acboo 

mnfflwBl v» Onwaar F>OilS). Ctt^^-indnorf 

After 12 weks of ^^'y '"^ tmimeat LDL appealed move pnaa (o aidaii^ modifiraiicm in vino than LDL after geailOuu^ 
taxmait, as owaoed 

i Me of ^r Hft iiffn did not oba^se with choapy . Ttao anunmt of ffieoes fanned doriiig osdatian incteaaed qgnifiantty on Onaear 
treatBttC, but a^ on ^siSbrail tneaimetit Pbfl^ 
after nnnfniraaa tteanent, ahhoasii si^^ 
Imd «d fipopmiein emontt^ 

Sdation wtoeaa ynatwal did not affcci die reaBoncp of LDL u> caddativc m odi fi r arinn in mo. The efcnieal iBtevaaee of 
these Ossnff^ imains to be eaabluihed in (he Ugbi of otter postalaied bvorabk cffiB« of OpS Ony adds on the ca«D» of 
aidkyvaaodar disease. C 2000 Ebevier Sdeaoe liclsnd Led. AO rights i 

^Key^Gwdk; FiA dU Geofitaraadb Oiiiesi''3 fsuy 



Rypcitriitywvtaua; Uv deasio iumfawiia sohfiaciaBnt; Low dmfiiy l^Kipfoteia 



^;^Boie 



XUvwtatoo: CHD. cQNoaiy hofi diseas; DHA, 

Bcid; EP At dGOBBpfiBCflBoic add; FA feny TCA taSM 
ed kWBrtipidGnna; HDL, Idsb deniiQf URepcotdn; U>k lew 

VUH^ very lov aeos^ t^pn»dDi IZH.» in ninrrtiRX B dcaaqr 



«Cbrra^uidms author. Td^ -1-31-24-3614763; fbs ^3li24» 
H1734. 



1. 



Sulqeots with modetaio bypennglyoeridemia are oon- 
sideied lo be ai inormed risk for ooionaiy bean dis- 
ease (CHD)> eqnially men over age SO with low high 
deadly lip ut aotein 0IDL) diolestend lovds Seraal 
poteeotia] mrcfiatwamB have been BOggpOed lo oon- 
tzibatt to Ons pbenomnoQ, iodudiDg oa eidiaoood 
aiberogenie pofamial of low deasiigr lipoiiniieia (LDL) 
iathe bypert^^yeeridemiosulaeocs [2-41- LDLisataied 
from Ivpertiigtyoeridemic subjects is pdydisperse 



2l-9I5Dyi»/S - » ftoat mttoer 2000 Elaovkr 



Iitfcifid tut AO xishto leaennd. 



Jul-12-02 03:08pm Froin-Fetherstonhau|h LP 
FILE No .241 07/12 '02 13:40 II^ 



+6132326440 
FftX: 



T-270 P. 01 6/024 F-015 

KfWt lb 



AJ^. SubmhMfa aL/AOmtekmli 153 (2000; l»-i38 



130 

defined tbo «f "^H 

«veral««ddaHiiy range. i»««htbci«aii LDLa^^ 

noas bwBg *iioniiany imll and dease [4^. This^«^ 
U>L aibtoMaum profik has b» afodatod with « 
inaeaBed risk of CHD {6-8]. I" addnon. LDL Bolated 

viiio «udaiive modification tba« U>L ^ 

rioorf U3L to b«o tapBcaied in tte ta^^ 
ptDgKsaon of atherosderosia PI- So, LDL m hyper- 

o»datioii> both cantribuimg to an enhanced attoo^ic 
poontial of IDL and ttaB ioBBasBd risk of attwosote- 

'^BwameofttetaporodiancaaediiakforptwiaPM 
sihetosdereas. neaimefti with liiwWowonng « 

aod fibiates are very poient ^cstotn^nftam agenw 

131 Only a fwf rtudiea aie a^bte that «ddi«s tte 

d&et of n'3 FA [14~iq and fibnws (4.1?! « 1J>^ 
laawOTaeily. Furtheinuw:, dktaiy irf FA w in«ai»^ 

lattd tato Bpoprotiiw, 1i«en*y potendal^ 
suscsMibittiy of LDL to oxidative raodiaeatioB. THwo 
aie cenflieiiBg i»alls. howeva. between swdw on to 
effecns of ih3 firtly add supplcaiieotation^ 
abOiiy P6.18-231, wheccas only fcw awdia icpon tns 
effect of fibiaw on this paiamewr }fl,,VI^ 
mmeaBittsindyi«s»indenak» to compare diioBftr 

the efljos df coneeoireiHl ©-3 PA (Onaeoi^ « f""?" 
bioal on LDL bei«offo«ty and LDL OBdaaWity m 

bypanri^yoeridemie paaaois. 

2.Me(bods 

2.1. Patiaas 

A total of 30 patients with ptimaiy >»yP«»'^5^ 
ridemia (triglycmde (TO) lewl* hetween 4J> and 28.0 
mmoVO, coofiimed by iep«ied measoiane^ were 
reeniiied from the otttpatient lipid dime of NomeBen 
Uaivashy Hospital (18 parieaia) and AasWtom^ 
demic Medical Centre (12 patianta). BxdM onwia 
«ere seeondaiy causes for dystipidenia, mdu^ a 
history of cfiabews tadliius. or apoKpoprotem pheno- 
type E2/E2. The pattidpants contiBaBd their siairtard 
lipid-lowing diet thioughottt the iiWCAmaii^ 
i4iodaiian Step I diet: <30% of total calones^d^ 
took fat Onannum 1(K4 saiuiatBd ftt) and choleaieiM 

<300 n«/day). Other conoomixaat medUwion was 
„aif.t<»t.ai undiangBd during the stwfy. None f the 
aohlecis used vitamin supptenents, aniioiidanls or oral 

blood ducose kMwring ageata. The proioeol was ai^ 



proved by the ethical mmim'*'^ of our institution and 
wriiKninfbniKdoansencwas blainedfiKsimallsobiaa. 

Z2 Study design 

t 

This study was a doubb4»lind trial with a double. 
dummy desim. At the start of the study lipid-loweiing 
Medication vas stopped (week -6). foDowed by a 
wub-oot period of4 weeks (week -6 to -2).BaadiBe 
vahies woe measwed twice at the end of 
ti^ waahpoucpedod (week -2 and day 0). Thereafter, 
the sotyecB were landam^ assigned to receive dther 
aenfihtoail (1200 mg/d^) toBrther with plaeeho match- 

SgOmaoo^ capsules (»= 16) or Omacor«» capsuha 
(4 gWay) together with placebo matching gemfibroal for 
12 weeks (n = 14) (day 0 id wedc 12). Blood samples 
were obiamed at vwks 6, 10 and 12. The Oroacor 
cansnfes (Fronova Biocate. Oslo, Norway) contained l 
TSoaaeBBaatai n-3 FA (92%): 44.4% eicosBpcniaeQaie 
(EPA) and 362% docoea h fia en o i c acid pHA). o^al- 
pba-ioeophetttl was added as an antiotidaBt to a con- 
Muratien of 4 IU/g-3.3 mg/g. The plaeebo cspsnle 
coaiained com oB (56.3% Hnokac add). mono-UBsatn. 
mied FA (26.8% oWc add) and satuiami FA (2.3% 
stearic acid), and 24 mg vitamin B' 

For the evahistion of adveiae events, seram eaigme 
actiwiiks (ALATand ASAT), glucose and HbA,cW«c 
acces^ to the dimcal rouone at the 
liospfiaL Compliaaee was moaitarad hy couotine the 
iBtumed e^sdes and was 98%. 

Z3.Pkaua 

Venous Mood samples were coDecied after an 
ownigin to hi» vaootdner tubes coouining I fflg/ml 

of ethyteeedlamineiBBaacBtic add (KrEOTA). Plasma 
was i ffA***^ immediately and saodiaraae sobmon (final 
concentiatiaB 600 mg/ml was added to prewmt 
denaiuraiion of fipapntsins daring fieeang; samples 
were swicd ai -WTC. AH determinations were per- 
fonned at the lipid researdi laboratory of the University 

HMphal Kuu^eh. 

2.4. ttHd Upeprotan OHBbws 

Very low density. Hpoprotein (VLDL) + ioterme^ 
deashy lipoprotdn (IDL) id < LOW a/nd) ?f*«olamd 
by ^UBceatilAigatiQn fin 16 h at 36 000 tpm 
(153 000 X «) m a fiwa^angle TFT 45.6 rotor (Koinro^ 
Zuridi). Pbsma ami lipopcotdn . *Sl 

tiidyceride concentrations were deiermtaed with ^ 
Htaadn 744 analyser (dtotesmrol no 237S7^untfyMnde 
DO 1361 ISS; Boehringer-Mannhdm, PRC). ffiM- 
cbolesWDl was dctendaed in whole plasma usmg iw 
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VLDL lioaDWrteliis. « described piewoiisly Pj-^ 

' U>L subftaaicuifl befcre and afte tiWP^^ 
«Mmied to sin* spin deaaty 

detoed by a eoHtiiuiow variahk 
SbA previously ps^l- Briefly, -1^ 

middie of ihc mbc Up w five U>L ajjftaawas 
VdU (d- 1.033-1.040 g^l). (''^'•^^J^ 

'•^^taied by means of a pastear pipette- The vohnnes 
SSc odailaied by weighmg after coneciioo f« ibe 
•densities. SubseqaeaHy. dioleaejol *a8 detcmd Hi 
ftaciton; the confieotniioiiB ««« 

i,^rp;asaBtratiaiis (^cIidI) ib die LDL aibfractiOM 
used to cafculme paramMer if a» a cmaaaem 

WftSoD profile, nie relaiive 
' tDL subRacaoB. expressed >^to «atetaoloo^ 

aubfawaioa piofite (total U>L 
rJSu+%cbol LDU+»A4ol LDU+%«*ol 

sSieiol coneentrtiion of LDU and the to Jte- 
•^SToceanng U3U and/or IJ)U «we 

•^LDLD + LDU e4cbol IDU) + LDL3 C/«dwi 
^LDU-). When a aibfraction ^j^^f*^^ 
bjr a predonunanas of buoyant U)L parndes. ^ was 

LDU'%diol U&UO + D- In the «« of » 
'^ ^rT JZnas of heavy dense IDL patlicks, K was 

LDU) + l). A negative «due 
: <0) TBflectt a more dense LOL snb&action proffle, 
a poaitlv© JC-vahie (JC > 0) a ««« bnoyant profile. 



^ t Ox^OHi of low dBHOty Bpaproteba 

PteBna isolation was nnmafiaiely Mowed by LW. 
nbtion by deosiiy gradumi ahnwnttifbgntlooWOOW 
Zfor 1 8 h at 4-Q using a SW40 row 
lo Atto. CA, us/v). After isolarion of roral LDL. the 
^i^f«nSt of LDL was »ea««ed by the -eihod 
Lowry et aL pOJ. with cfatotofonn »tiw*on to 
wrbidity, using bovine serum albunun as a 



giaadBrf. LOL obtdestcrol was a>«™totod by aubran- 
STSSoL + IDL chnteteiol and HDL choteterol 
Son total chdlestewl. Tbe oadaiion e«tpenm«tt were 
as described by Esteitaiw al. pil. as 
SSed by KWnvdd et al. pij. Briefly, the Mid«ion 

of ujL (60 pg »p«*i*prf^!:ss^ ^ 

addition of CiiSO* to a final conccnnarion of 1 8 at 
vtocL The ^ -""^ of die nddaiion of LDL was deter- 
iSi by nini&arfng tte eiiangp of the 234^ di^ 

absorption in a ihennostattd UV spertroptottan««. 
XLiarion characieristies of LDL wese c^«n^ 
as described prcwonsly by the tog tune (ndn), the 
oadarioQ rate (nool dleoe^ ^'^^^\'^ 
the Biaaimal amonnt of dSenas fonned dnnng LDL 
addation (jamolAng LDL pwom) P31. 

thiobaibitiirie add teacdve CIBARS m 

plaana were denmnaed as described [34. 

daalty Hpogrotein 

Analysis of fetty adds, ennewl ftom LDL IV vor- 
aisinfi with 3 nl n-heaaae. was perfomed by^ 
chTOT^giaphy (Varian 3400 GC, Honten, The 
Netheiland.) 1331. Vaainm E concent^ 
nined by Mgh^wfbnnanoe fiqmd dutanaio^y 
mPLC Spectra Phyaes Model 8800). Willi fioowBoeiice 

voitcs mixed with 2 ml aatone and 2 ml petroleum 

edurpS]. 

2.& SietbiUs 

The vatasa of the variables measnrod at week 0 and 
P aie pteaented as the value 'before' and 'after' treai- 
Bwit, respeaivaly. Results are espKssed as inean± 
SJ3 and median with inieitiuariile ran**. Tlie mean of 

ibe indrvidual pcreeatagB diangp after therapy was 

fa Vnr h*^ aad presented as ddta (9<^- 
■me eflta* of eirhcr ^n^ibMdl or Omaeor on abso- 

Irte values of phuma lipoptotcfes. fttiy add compc^ 

vitamin Eeonfiealration. TBARS and LDL 
oxitoMlty pawBWten were tested by noniaxaineiric 

tests tor dependent variabtes by the Witoowin 
laiilt test Diifeiwoes between Che effects of geiBfibr^ 
■Bd Omaoor on ptosma Bpoptotains, forty aad compo. 
,riti>*«,i>hMniBEcoBCcwtiation,TBARSaBdLDLo»- 
daabflity panuncteia were tested by the noo-y^AUUtnc 
Masa-Whitney U-tests for i n dp | if iMl i nt variables, a 
Sl^iled piobataTity vatae of ka. t»a^^ 
aderod to be riffiifiBam. Peanon's ooirdarien «^ 
dents we» computed to dexermine tbe corrdanon 
Swoeo^ varilSte atty adds and oridaziblltty of 

The smristical amdyw were pafiamed 
oediir«8vanabteteiheSPSSPC+ (Smtirfeal Fadtage 
for the Sodal Sdenees) software padtage Vetmon 9.0 
(^PSS. CUeago, IL, USA). 



Aaalysis was based an nieatsea-to-ireatp bui wo 
sttbjeccs weir not indudod is the final analysts^ Ofie 
subject (Omaoor group) devdoped weasm byper- 
tiigtyceridemia (TGb S&5 mmol/l) after he 8ioi»ped his 
ipgoter medkatioit Ooe sotgect (BBmSbroxil sroup) 
was noi willing to continue the mal after 
landomfaation. 

At basahna* the gmfibroza eroiQ) (na 13) and the 
Omaoor group (n^ IS) woe arailar in mean aga and 
body mass indea (BMl) (mean age S2.7 1 6.9 vs 48.3 ± 
8J years, respecdvaiy; BMI 2&6±3.8 vs 27.S±2.4 
kg/m\ Tespeccivdy). After tiasanent. in die Qoaeor 
group eight patients showed u increase in body we^ibt 
wbexeas in seven patients body wdg^ leaained stable 
or dwTcascd Sitnilarly. in Oie gemfifarDzO group siK 
patients showed an increase in body weig^ whereas 
80V» patients shewed a stabb or decreased body 
wd^t 

After bdosion, in both the gemfibiozil and Qmaoor 
group one patient with glucose levels above 6.9 nund/1 
was pcesent (geoxfibroal group, n = K glucose 10.0 and 
10.1 mmd/l at week 0 and 12, reapectively; Qmaoor 
group, 1, gjttoose 12.1 and 10^ mmol/l at week 0 
and 12. respectively)* All other patienis had glucose 
kvds below 7.0 mmoI/L These two patients did not 
have a histoiy of diabetes roeUitus and were not treated 
whh oral Uood glucose lowering agents either before or 
dudng the (rial. The fitting gihioose ooncentradons as 
wdl as the hemogh>bin Aie oonosntrsiion were similar 
at baseline levels for both drop (gemfibroail ghioose 
6.1S ±Z04 mmol/l and HbA,^ S.fi6 ±0.67% Omacor 
glucose 5.88 ±1.24 mmol/l and HbA|e S.S4±0JSK) 
and did not change during tiuaiment with Qmaoor or 
gemfibrozil (data not diown). Qmaoor and gemSbrosil 
were tolerated wdl by patients and no significant 
side-fiflecte were observed. 

JLl Jhs effect <tf tr^aimeai on plasma l^ids and 
Upoprotcbi kteb 

The results for lipid and lipopto»n concentrations 
at baadine and after 12 wedsof treannem withgemfi* 
brazil or Omacor are summarized in Table 1. Ahhougb 
baseKne values of triglyceride and diolessend bvels of 
patients in the Omacor group are higher than in the 
gemfibrozil group this is not significant (P-value for 
ttigiyomde 0.44 and for cholestaol 0.2S (Mana- Whit- 
ney £/*tB5t)).There were no sigaificant differences be* 
tween the two groups at isassine. Both gemfibraii] and 
Qmaoor sigmficantly reduced total trigjlyeende levels in 
plasma as well itf in the VLDL fraction. In addidon, 
the VLDL cholesterol significantly decreased hi both 



trcannent groups. However; only a sli^ reducdon in 
total cholesterol was found, caaehing siatistica] signifi- 
cance in the Omacor ffoiap only, due to agmficant 
increase fai HDL cholesterol and IXIL oholesierol levds 
in both groups after treatment. There were no signifi- 
cant differences between the eflGscts of gmfibioal or 
Omacor on plasma lipoproteins. 

3,X The tffta of tnaunem on LDL sittfraetion profile 
and K^'wUne 

The hypemi^yceridesuc LDL befoie therapy tended 
to be pdlydisperse, conasdng of multiple sabftactions 
(LDLl LDLS) over a broad densny range {d^ 1.030- 
1-054 g/mO> with the dense LDL subfiacdons (LDL3- 
LD14) oontribudng most to total LOL (Fig, i). This 
dense LOL subftaction pr^Gle is leSceiad by a native 
value for parameter ^ which ^d not differ sfgnffinanrty 
between the pnoups at basdme (Table 1). Both gemfi- 
hrozil and Omacor increased total LDL cholesterol 
(Table 1) by inoeasiog the c h ole steio l content of 
LDLl, LDL2 and LDL3, whereas the relative contribu- 
tion of LDL4 and LDLS to total LOL deceased (Fig. 
IX duts resultmg in a more buoyant LDL subftaction 
profile. This is reflected by the increa^ in fhe value of 
paruttew after eidier gemfifanol or Omacor therapy 
(Table 1). The value of parameter K rocreased more 
after gemfibrozil (+26.5%, ^<0.ai) than after Oma- 
cor (+ 10.3%. ^=0.05) but the differenoe in change of 
paramri B r K between BxoSbtcaSL aad Qmaoor did not 
reach statisiiea] significance (^=0.088). 

5.4. 7ke effher of treatntem on faiiy acid composition 
and viumin E ceaaent of U>L 

In the gemfibrazil gFOiqp the tdative ooniribution of 
pahoinc acid (16:0). and bleie add (18:1) dttreaacd 
sgniSeantty, whoeas that of stearic add (18;0)> Unolic 
add (18:2X aracMdontc add (20:4), EPA OStS^ and 
DHA i72£i did not change signrfieandy (Table 2). la 
the (>macor groi9 the tol^ve omtribution of EPA and 
DHA mcreased agnifieanily, with a significani decrease 
of steavic acid and oleie add, whereas die relative 
coiuributioo of linoleic add and arsdiidoaic add did 
not dtange (TaUe 2). Vitamfai E in LDL increased 
sigoiScanily in both Treatment groups. The total 
amount of polyunsaturated fany adds (PUFA) In LDL 
tended to increase in both groups, just reaching siatisd' 
eal f^itenoe osdy ha the gendEbraa&l group. The ratio 
PUFA/viiamIn E in LDL decreased sigmfiaody in 
bodi groups CTabk 2). N significant difference be- 
tween die effect of BcmClncoa and Omacor on fatty 
acid composition aiul vftamm £ content of total LDL 
was fbnnd» except for pahnitic add and DHAandwidi 
boiderfine significance for EPA (Table 2). 
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73te ^ect afireoinuM on ^xOLmm q/LDL 

The lag innc daawacd significandy among the sub- 
jBds treated with Omaoor, wheresas nwmieoc whh 
^fibrozfl did not dftcx the lag timB (tMc 3). A 
SSficani difTercncD tetwtco the effect of gprnfihranl 
3 Omaoor on Jag lime was found (P<0.001). Al- 
^ough ihe t«te of oxidadim tended to inofease, ibe 
,dil!bences wcw not agmficart 
' Total aaoum of dieoes pnxluced per milligram 
pnrteitt mcceascd in both groups ato 
^ statistical dpiificance in the Qmacor ffonp and 
.J^toline significanoe in the BemfihRffll gtcvop CTaWe 
3). No difference heiwoen tte effect of gcmfflaod 
- Onaoor on the »te of oxidation and amoiat of di^ 
wtffoundCrahle3). TBARS eoncentiatioiia in plasma 
tecieascd after irwtmeni with Omaoor and 
^^Boreaaed after tfcatmeiit with gemfibnmi (-684); 
however, both changes firiled to react st^^ 

No agnificant difietenee in change m TBARS 
both treatment groups was found (Table 3). 
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The nndcriying cause of the increased tendency to- 
ward caxdUmseidar difieaaeft in paiient$ with hyper- 
Ki^yoeridemia is probably related to the enhanced 
attero^ potential of their lipoptotemfi. Poadble 
m^w.wH«fm miribiitiiig to this mceased atherosaup^ 
hy mdnde the pteseoce of small dense LDL and the 
^l^ ^if,.^ snscepdbslity to oxidative modification, la 
dds lepon we dfffnf^ ibc basdine fipoproiem oon^ 
oentraiians, the LDL su htra odon profile and LDL oxi- 
dizability of patiBttCs wUh hypcrtzigiyAideniia, and 
Goo^arBd the efGBcdvenes of treatment with dxba 
gmfibrod or Oottoor on these parameters in a doofale* 

bliid» dottUe-dommy design. 

4,L L^ldb. fpofntems and LDL keierog&idxy 



table I 




"TrisbcEndd ^ 
.ctaokssBrol 

YLDL iririycBrUes O 
G 

.chflteend 
(•vahie 



7.69 

O 7.15 ±1^ 

7jO*(S.7Mj9S) 
O 9.%±^SX 

Q 6.99±253 

O a71 ±0,17 

0.7Q 0156^) 
G 0.79 ±0.16 

0 5.I7±3.!7 
4^33 0.73^.13) 
Q 3^±IJS 

B.76±S^ 

€2i±Zl\ 
LSI 080-7.52) 
O ZSf7±\m 
2.73 

O 3.13 ±0^7 

O -Od(l±ai3 

-afi2 (-0.71/ -0-55) 
-Oj6I10J1 
.061 (i^0.7t/-OJZ) 



The observed rtdncdon in 
VLDL cbotaterol and VLDL 
tions and inctcase in HDL ebolesiefol cunceo t ia tioos 



IMieCS) 

-S3±i4.a <ao5 

-74 ±153 OJ06 

-37.1±2&S <0l001 Q.6B 

-40,4 ±S1« OlOI 

4-lli>±U^ <0.0S 039 

<f 17.1 ±21-4 <aas 

~33^±213 <aODt 0A\ 

-39.7 ISS^ <0JI1 

-39^±26w7 <a001 0.75 
-4U±aLl OjOI 
-^29.7 ±31.2 0005 \M 

+33j6±49.8 <a0S 

^-ioJt22.4 aos OOSS 

'f-26^±33,4 <0X)1 



7.85 ±2^ 
7J6(6j0M14) 

6u47il.l6 
626(i3Mi45) 

4^(347-^ 

3At2J7 
2J92 (IJ99-4.70) 

0. 77to.ie 

0.73 PU3-Ql88) 

091 ±0.19 
0.91 (0.77-lin) 

3JSt2J7 
253 (1.8^411) 

1. ^iO,78 
IAS (O.SS-230D 

4.46 ±3J1 
4.01 (^90440) 

Zd9±2.l9 
227 (1.4fr4J3) 

3L70±1i» 

3A»U2 
4-25 (3.29-4S3) 

'0J5±O.16 
-0i7 (-0.64/^0^ 
^Q>l5tOJO 
-041 (-a6Q/-^7> 



.» 13); HDU dcMuy /rt; nut. rt^i iT^^ of (be imttttdoat penntty ch8B0k 

fP-«toe Ibr the 
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. at week • T^vate <0i» lor i hc wtthln 



^ beu oxidation of fetw ao^and -^W^of 
by ~3I»6 OD both *««P^ « 

;jSL«dtobeaca>«ofijH.o^^ 
ctao^l. So. ia This study ti^J*^?**^^^^^ 

nesAiive value of paiamner a. • 
S^piofile ba» bea asaodairf with aa 

S SSSS^^T^Br f r VpL m^SlW^^ 
ated by choteieiyl erter transfer pioian. fejowed ^ 
;SeS««i«S of lipopiotdn « 
^lesoliing in bydtoiy»fe of U>L trialyc^ 



duatiby deaeasiiig LDL paitide si« If IJ. Both 
hnafl and Omasor twaBneni lewted m a moie buoy- 
art LDL 3»bftauaU» iBofik, idteorf by 
(be value Of pawnewr J: (Fig. 1 and -ftWe So. 

iBTOl coneentnrtion but ite increase in U>L iActewro^ 

ftaeiion Mofib thai be fevonhie. Similar results 

have been reported in l«Sl«t«s*)«J|S!SI? 
panents «iiAfiw>aial conhinad hs^^ 
HflaftefOBacertteanaeniandinbypenn^yomd^ 

addew M ad InpatiBnis with FCH P?] after dofr 
bSffli gMfflBceil tieainiaB. 
in 

decreased LDL lipids and incteased LDL ^B. thus 
decteaang the dJoteMBid/apoB ratio, lefleedng mme 
da» U>L. whereas no dfiieciabte diflfera« m 
ase was found [161. A possible «P>«mS?"J«LS^ 
eonirasiing lesnltis Owl Ibe ehange « pL«?f^ 
liaa depends on tbe esdent of tridycetide tianrfiff and 
Updysis. delennined by the degiee ^JnnV^'**^ 
ritenia. wbiA diffiBod between ihe dilBmait teporo. 

BcpoiiBdly. altenitiflns in oonposition of LDL pwo- 
d^^STwociated wMi changes in LDL 

i» adtnred odls. whieh »ay ^.^^ 
aanfc IMl. Another potential nwbaaao ttat mcieasw 

SEaaSgeniciiy of LDL todudes the oxidawe mod- 
ification 191. 
4LZ LDL oxidxzatiQtty 

Osjdanve modiflsation of LDL »vo1vm the pawn- 
4SSrrf««««n««lferty adds found withm tbe 1^ 

S^^^iypo of atty acids «n.a»w 1-W.paructe 
Sapdhaity iToiidarhre modification 142^^^ 
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Tbc rcsohs of scodies on tbe efiiscta of o-3 FA on 
F J)L nxidiability are contradiaoiy. In some of tbe 
studieB eohanced pctroridatiftn of LDL was observed 
[18-20], wheieas other studies showed no effect of 
' dieiaiy a-3 FA on LDL ozidaxlon n6i21,22}. DtfTcicsc 
expCrriniexita] ooadittons among stndieSt e;g. in dniazion 
of supplcnuentation period, type of iwienta indnd^ 
emount of n-3 PA providoi, may eqdain some of tbe 
appaitntty co n flic rip g results obtained le^uding the 
efitos of s-3 FA «m LDL oxidation. 
We diow that the lag time of LDL ondaiion was 
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si^iiScant^ dmrteoed by Qmacoc, whicb mJ^i^t nii an 
iocftase in the snsoepilbiliiy vo ondaiiaa of LDL, as 
r^oned pievioDsiy [18-20J. The nnd of increase in 
TBARS conoenttaiion in plasma after trattment with 
Omattir ooriesgKiads wiA the incteaaad suscapQlxm 
Qxidatian of LDL in vitzo. Seveial studies have demon- 
Btraied diat analL dense LDL is more prone to oxida- 
tive nmdiScation in vitro than Oib bige, light LDL» as 

measured hy Che decreased lag time, pceceding the onset 
of the lipid peroQEidation, suggcsiing an ^^^^ 
atherpgcoic pomatial of the small dense LDL sofa&ac^ 
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tiaas wiihto each LDL aabftaciUm pn/Ba [4.32]. In 
cMtmi. we now itpott ihat Ooia«jr ticaaant w 

Wtal U>L. StecB ihe ntfio total PUFA pa nanuB Bm 
U>L dawwed afte OiMoor. we rnflf asame tto 
j;^ea«ed 0^3 FA cQBHit owst likdy caisedAc «• 
erased suwpdbility w oadetion, as *e of 
wuanitaitoD of fiwy acids » one of the mate dgenm. 
^ToTthe sttscBpdbHiy of ite Upoproiems id 

"^^tanfibroafl tteanmat dw tog ti>«» 
coaceuntioD did not duuie^ sigoifiMiilb. To o«r 
knewkdn ooly due* reports have piwieualy pnbliShed 
S eSto of fihiates oa LDL osldfeabflity « hf-ns 
In primaiy ^'Vvatti^V'^^^J^^ 

to oxidBUon. as measured by » agmfient f«a3e m 
lagtiffliB iQ isolflied LDL rohftaciions after therapy W- 
to suhiecis with fciniBal cooWoed hyperiipideBi» 
KffifibcozO also ^Bded to wcaase the feswrace of 
Jital UDL to oxidadoii. as the tog tine iw^^ 
thmoy. alihougb not rcaehiag siaftsosal a^«»« 

beafibnM reduced the propensity of LDL to imd«89 
Hpid peroxidation in vino pfl. Tke nedanistt hy 
wteh fihraitt erfjibil antiojudaat poteottfl is stfll im- 
known. One study leporis that the p-hydiwjHoet^ 

£ I « involved tb«»U8h ftee radical scavw acw^ 
HSl Onr pRseu data show only htfle effort on U3L 
^Lidiabai^K al»« aendihnaa oeaonenU tej ihMi «^ 
peeled on the basis of the more bttoyent LDL subftae- 



tioa eco&k Buhwd by gBBifihmaL A posable 
aplaiioa is lliai LDL «B^biBy IS deic^^ 
loislLDUwhicb is the addition of BMOTial five LDL 
sttb&aedoBs, so smaU changes mitfit nanam 

undetficiod- . . 

TV laie of LDL oxidation did not daage meuher 

sous. The audmai amoont of dienes fenoed pa- 
JaSJan of LDL protan dnriag oridatiOB of LDL 
was sigaiflcaaily inenaaed aA» Oaaeor AciB^ 
conU heatliibuied to the iocietted namber of «^ 

able groups (»douWe bands) in LDL ^ Cteiff 
mBOtmSabaa. bdeed, a agaificant oondation be- 
twca the PUFA coniBnt and disne production was 
found m the Oroaooc group (r=O^L ?<OXW). 



Gemfibrozil and Oinacor haveanitatherogpnic pn^ 
enies, as boA therapies reduce the atherogenic poten- 
dal of the lipoprouans by deoeasiag the coneentranoo 
of ehotaterol^attichcd VLDL and faioeawig HDL 
GonceninnieB. AMhou^ total plasma LPL chotenewrt 

LDL seems to be less, as judged ^ 

moie buoyant IDL snbfrsetion pr^ b coomst 

nmfibnza. Qnacor ioatased die suseepiibiliV ff 
^to oridadon in viBO. A»^««* 
wfcwnrtJc, it docs not neeessardy »«a *« 
ans aihJSoMnic in vivo, in wuiaBl tiadiB. the»^^ 

ration of^FA into U>L ""t^^L^ 
mote snaceptiUo lo oxidation in vitro, but no moease 
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ffc afl«wcte»iic fcdoa develop 
iSSSant Bttchfflisms thai caa «li«tt|« 

CbSrnSe m of Wolopcal cff«s thai in^^ 
" Irf to proteiiim «to08«ie5«.^^^ 
rtioa of ptateiei afflfBgatioii and vaweoBsincoai l«- 

|sJ«rSie suscptihlUiy of LDL to penaidaiivt 
fmodificanos. 
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